The lymphocyte is believed to play an important role in the pathogenesis of rheumatoid arthritis.1 This cell is prominent in affected tissues from the earliest stages of synovitis24 and lymphoblasts form a significant proportion of synovial fluid cells.5 Measures which alter lymphocyte function, such as thoracic duct drainage6 and irradiation of thoracic duct lymph,7 have an ameliorating effect on the disease. Other factors which alter lymphocyte function might therefore affect rheumatoid arthritis.
We have previously shown that the response of normal lymphocytes to concanavalin-A (con-A) in the presence of rheumatoid serum was inversely proportional to the Clq binding activity of the serum.8 Furthermore, sera taken from patients with active rheumatoid arthritis supported lymphocyte response to con-A less well than sera from the same patients after effective treatment. These observations suggested that immune complexes might be capable of depressing lymphocyte responsiveness, thereby contributing to the rheumatoid disease process. We have tested this hypothesis by further investigating the effect of sera from patients with rheumatoid arthritis on the response of normal lymphocytes to con-A.
Accepted for publication 23 Lymphocyte cultures with staph-A absorbed sera. Cultures were carried out as previously described except for the substitution of absorbed sera.
Lymphocyte culture with aggregated gammaglobulin. Serial doubling dilutions of aggregated gammaglobulin were made in TCM. Cultures were carried out in triplicate in flat-bottomed wells as previously, each well containing 2 x 10' normal mononuclear cells, 10% pooled normal serum, con-A 10 ,ug/ml, and aggregated human gammaglobulin in serial doubling dilutions from 500 ,ug/ml to 8 ug/ml.
LYMPHOCYTOTOXICITY OF SERA
The ability of sera to kill lymphocytes was estimated at room temperature by a microlymphocytotoxicity technique"4" as described previously."6 For this experiment 28 sera were used. These were paired samples taken before and after gold treatment and were the same sera in which we initially demon- Lymphocyte transformation and clinical disease activity. Lymphocyte response was related to 2 measurements of disease activity. There was a weak inverse relationship with duration of morning stiffness (r = -0-36, p<005) and with serum CRP levels (r = -0 52, p<0-001). There was no significant difference in lymphocyte response assessed in sera from the patients with nodules (including the 3 patients with vasculitis) compared with that assessed in sera from patients without extra-articular features.
Staph-A absorption of sera. After control absorption with Sepharose 4B, 6 of the 14 sera had an elevated Clq binding activity (>15%) and 8 did not (< 15 %). Mean Clq binding activity of the 6 positive sera was 46 + 7 % (mean + standard error of the mean) and of the 8 negative sera 6 + 2%. After staph-A absorption mean Clq binding activity of the 6 positive sera had fallen to that Clq binding immune complexes had been effectively absorbed (Fig. 2a) . This fall is significant (p<0001, paired Student's t test). There was no change in the Clq binding activity in the 8 negative sera (Fig. 2b) . Lymphocyte culture in staph-A absorbed sera. Staph-A absorption of the 6 sera containing immune complexes led to a significant increase in their ability to support lymphocyte transformation (p<0001, paired Student's t test, Fig. 2a ). Staph-A absorption made no difference to the ability of the immune complex negative sera to support lymphocyte transformation (Fig. 2b) . After staph-A absorption sera which had previously contained immune complexes now supported lymphocyte transformation as well as the immune complex negative sera.
Lymphocyte culture with aggregated gammaglobulin. Aggregated gammaglobulin at a concentration of 500 ,ug/ml depressed the response of normal lymphocytes to con-A (12 400 ± 1200 dpm, mean ± standard error of the mean, Fig. 3 
Clq binding activity of these aggregates are also shown in Fig. 3 . It can be seen that in the presence of gammaglobulin aggregates at sufficient concentration to give an elevated (> 15 %) Clq binding activity the lymphocyte response becomes depressed.
Lymphocyte culture with column fractions. Fig. 4 shows the response of normal lymphocytes to con-A in the presence of 10% pooled normal serum together with an equal concentration of each pooled, concentrated column fraction. The mean response is very similar for fractions from the 3 normal persons and 4 rheumatoid patients except in fraction 4, where lymphocytes are seen to have responded significantly less well in rheumatoid sera (p<005, paired Student's t test). Fraction 4 has a calculated molecular weight range of 1-8-4-9 x 10' daltons.
Lymphocytotoxicity. There was no relationship between lymphocytotoxicity score of the sera tested and the response of normal lymphocytes to con-A in the presence of the same sera (Fig. 5 ).
Discussion
We have demonstrated a significant correlation between the response of normal lymphocytes to con-A in the presence of rheumatoid sera and the Clq binding activity (ClqBA) of those sera. After staph-A absorption, which effectively removed immune complexes measured as ClqBA,'7 these sera supported lymphocyte transformation at the same level as control immune complex negative sera. Staph-A binds IgG,"8 and although it reacts preferentially with aggregated IgG or immune complexes"9 it could be expected to remove both IgG and IgG-containing immune complexes. Thus removal of either of these reactants could have been important in determining the increased capacity of these sera to support lymphocyte transformation.
Aggregated gammaglobulin, which possesses some of the properties of immune complexes, also inhibited the response of lymphocytes to con-A in a dose-dependent fashion. This suppressive effect was first apparent at that concentration of gammaglobulin aggregate which produced detectable Clq binding activity. The reduced level of lymphocyte response seen at the highest concentration of aggregates tested (ClqBA 60%), was similar to that seen with rheumatoid sera of similar Clq binding activity. A suppressive effect of gammaglobulin aggregates was also described by Antel et Sepharose 6B column in a position similar to our fraction 4. This suggests that generation of suppressor cells by rheumatoid immune complexes might be the mechanism producing the effect on lymphocyte function which we have observed.
To examine the possibility that our observations might be relevant to clinically apparent rheumatoid disease we looked for a relationship between the effect of patients' sera on lymphocytes and clinical characteristics. We hypothesised that patients with 'lepromatous' rheumatoid arthritis,25 in whom nodules, vasculitis, and other extra-articular features thought to be related to immune complexes dominate the picture, would have the most suppresssive sera. However, we did not find this to be the case, largely due to a number of patients with high levels of immune complexes whose sera strongly suppressed lymphocyte response but who did not have nodules or vasculitis. Although serum Clq binding activity was not related to morning stiffness or number of active joints, which is in agreement with our previous report,26 there was some relationship between serum effect on lymphocytes and disease activity assessed by morning stiffness and CRP levels.
These results suggest that rheumatoid immune complexes may contribute to the depression of lymphocyte responsiveness observed in active rheumatoid arthritis,8 and that this may be another mechanism by which immune complexes could contribute to the pathogenesis of the disease. 
